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Abstract of JP71 82078 

PURPOSE: To provide a data processing system 
and method in which signal reflection on a bus 
can be reduced, and a further high operating 
speed can be attained by dynamically connecting 
a proper terminating circuit with the bus only at 
the time of receiving data. CONSTITUTION: In a 
method for providing a data processing system 
and a dynamic bus signal terminal, a dynamic 
bus terminating circuit (14 or 16) is used with a 
device (10 or 12). The circuit is enabled when 
data are inputted to the device, and disabled 
when the data are outputted from the device, and 
undesired signal reflection at the signal end part 
of a bi-directional bus (17) is selectively reduced. 
The circuit is turned into three states for being 
removed from any connection with the bus (17) 
when it is not necessary (that is, the data are 
outputted) by disabling the circuit. Also, when the 
bus is in an idle state, or one part is in a low 
power operating mode, the reduction of one part 
of power consumption can be supported by 
disabling the terminating circuit. 
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[fa*5ii] mm&m n o) swtsf-i'jaivx 

fA (10, 12) IC*5HT. jtJEam£fili'>fc< t 

*SfiT5t*ICx-^S;gtlffi®(iSlt (1 0) Affile 
SffiT-5J:^lCte-&SnT*5*}. iKlEafiSBtt : '>fc 
<tfcl*©r-^ • 7-f > (13) g982'> 

fc< tt> i *©^gBtr>icie^$n^ i au^st? 
t. ttEa«B»fc5*-**{M*"r*x»;tttEaflM6B 

ZX-ht. *M*T (1 0 4. 1 0 6) ££*rf 4E 

*§&ig[5]B£^*. 

ME'f*-:7;HB*a«7*T-<r:/©B, MBffl*ft«B 

B££-a\ 'f>7^x-f^©^. taE»a* : f£ii3E4> 
fc<<tfci *©*•$£ >^*>#B-r*K mmuMMK 
d4) a> e>js trs aaEa<i8fi£:rf 

[St#^2] ««ElB/ty$--5>rt»©5*-*»»«B 

s>icii*s*i. rtB/txtauriwe^-^fiM* 

©nx»a@BtttOEfc»0ttffiif >©rt© i *©*b 
ocis^snT**). &^SRt:>«'>^<t : fcio© 

/tXB«0BK»fcS*iT*0. ME&KO/ttllJlH 
BttfflBfcfT BCx-* SAWST WiMESfrB 
^©r-^fcSflU MEBft©/tXftMBB©*rt 
XB«HBtt«Bffl***flrr*A*****. 89E^ 
R©A*X»i8BB ; *5«ktffflE«»©AXB»lB]B©S 

-r*»#:*»s*o. weBfMHWT*** 7«b, 

!9Eli»©/tX»a@Kl'9©&AX»ailB**, 4>fc< 
i: fc 1 ^)©@BSf *89E AX tcB£ S #5 CI t tc J; o 
T. l(IE/tx±©fi»flMt*ft»U HEtWMHW-f 
>7?f-<^. MEA'X«*aiHlBrt©&A*X*iaisI 

**c t^^fst-r^T-^fflasfi. 

SHt©raTsaakf<> h^^fiicam-r ^©ke^ 
■bft5£&©ttffit:> ; «a©AxBa@BT»oT. 
i t)©/xx*a0B* t WEa*©»»e>©rtffl#n* 

tf>lc8£att. fl9E«R©AXBS8iaBtt8tlE*fr« 

gflESRaA'XBBBBO&AXBBiaBttBBffi*!* 
SflrT«A»**T*. BEBROrtXBMBB ; fcJ: 
tflnlEffi»©A-X*$ia@B©&4©. ME^XflffllHlB 
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©sAAicessn. meiffifli««Mtr««# : * 

6«0. flESWI^lCtoT. ltlE«R<&n*X»«@ 
BrtO*A*X»«®B. WE»«AXC*tt«K»«# 

ic<5«t $ « s c t t t * f- $ mmm 

R. 

a®BS#r2)TX^S«T*-3T. WEttWAXBffl 

@Btt< WE^x^gs^T-^ssmuxus^ic-f 
*-^*an. BEvx*B«*t5*-^*aaiUTi»* 

Tt>*B. MEvx^BBOWEBMrtXRiBHBa*? 
-^©SWfi^^fiia-rSi^tCbfc-TX^gB ; fidE 
vx*gfitcB£SnjtAX ; *J:tflWEA*XlcBSS 
♦V »WAX»ail]B£ : frt£XU-7gBT;fcoT. 
WEXP-^SB©»WA*X»aniBtt, H9EXU-7 
BBjWMETX^RBfrSCy-a'tSfflUT^fcBfc: 

-r*-7;u;*n, mexu-^bii*»bevx^b»c 
x-^*aaibTv»*BK^— 1 7***1, wexu 

-T^Stfr-^SmLT 1^*15, KEXU-78B 

©WEfiM/^xiKatiB^x-^wswm^&eja-r^ 

XfA. 

[St#«5] 5 f -*BaB«rt©»*BB«'f*-:7* 

f^fr^fcWjrf -scares. or : 

(a) WEx-^fflaKBrtgB©tel«m^©Ba«B* 

fflmxfyyra&ot, BEB»«*§©aattffi 

it, x-^^StEx-^®aSBtcAoT*S©^u 

«fi3E5 ; -^«aa«B*^ajTfT<©A^fts-r*. x 

30 (b) T-^^fiUEx-^fflaSBfCA-oTJtSS^^lC 
©*, BEB«EB*'f*-:/*fcU T-*ffl^©K 

(c) ^-^MflEx-^BSBB^&ltiTf^Bfc, 

(d) £T©x-*#tflEx-*fflaRBt:*V>ttiJE 
r-^ffiaBfi*»6Easn-5*T. Xxs>7 (a) *» 
£ (c) tT**0ilt7f5»7 ; *6)**ut*»a 

[B#B6] 4>fc<£t>Hfy hSttBtattT**:© 
^ ©a^S^-rsmffllllBTfetjT : «t)Em«lslBrtT5 i 
-**EttM3 < fctf&fe-t55 ; -*» ; MEx-^gStil 
E«tt@Bfl.gBI;:'>fc< tfc 1 lfyh*a«-r*fc«6© 

a^twfo^tcB'&snfeSiWiKaiiB-cfeoT. n<i© 
%awic»ssnfc*iaiHiB$#b. Nii-tfnj;o*# 

t»#IB©iE©»*T*0. BtlENfflW^aMlC^lSSn 
fc»«@B©#4tt, ^<it>l^OglSWl. K 
'>ft<<hfclO©gIH fif|ENil©^iaWII»Bi^n 

^aisiB©&-*ic. • ziv^mmz® 

pi. fflE&«@Bttg8a^lJ3E«ffl®BlCx-*tfAo 
5^ T*SB$. BEB«iaBna&^tt< tt> 1 Mv h©a 



3 

<I*1--5fc«>B95E«S^ ©-f > bf-y >X £SKMlCg{b 

meg. 

{f89J©i*SBfcR9i] 
[0 0 0 1 ] 

«fg±©*jffl#»] *B«tt-attK7 f -*aaaa 

X • 7^ (dynamic terminal) KWfat>© 

[0 0 0 2] 

■a, a^Ra^fctteaajaaraat^tift*. aa 

x±t. 0 3p;i/r-©fi^5^;n>©m^fc«{kra« 

^©a^canTai;* iisiw±©R»©fc*ic, * 
iMe-r**Ttei»nn*»*>*>«. a*. «^sw&«'>$ 

#lcambT^*) . (termination) tt. 

©***itf<k^©-e, c©-*iS)Ax©i*«i#ittt$a 

0. -SiMSaaifra^-FlcaaaS. 
Ajaaaaaaaa«B**iioatf*BH£fc0, *flJ 

[0 0 0 3] jRJ&ffiAXTtt. 3B/fX©nrft*»©a 

«*Ho©^Tt>sm**4v»ttafi**©T, aa 

i^5T»-&*»S*»ICttJiMfftC. *Xfi«tUf«*V1X© 
WJBCESn««S*lTl>fc. C©fc*. /xx*»aaa 

fc. 

[0 0 0 4] *§£?Htt. Bt^©^fJ&%B8T-5 
*J:l^©«jft*aj:5£T*t>©T**. 
[0 0 0 5] 

UIISi£fi?&f £fc®©#8:] lOCBBTtt. 
«> x-^JftaSfirtW^ffllsJBSr-f^-^Kenable) 

a-r*a>aa»**Mrr*aa*at». x-^fflaafit 
U7*-^tta*a©^»«at©w«:it^**ifc/<^* 
auT, A-xaatfua-t*. WEy-^aaaa^a 
jaasH^a5^6T-^s:SfitTVJS©A»av»ttatti 
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LTv>*©*»*«*r*. WEx-^jaa«a*V'cx*» 

S©T-***«UTt>*l», WEJISlHlK^'f*-^ 

BE^-^aaaaawxtauTT-^taaL 

[0 0 0 6] tfJ©S88STtt, *£Btt. aaSBSWf 

•5r-^jaa->xxAS:-&*. c©amgstt. *-©a 
aicaasn£'>ft<ifci*©aat:>£*rfa. c 
©'>*<tfci*©^a5tr>tt, MEaa£B*a0>s 
/<? ®x-*£§ftu BaaaB*«fc7*-**aaTa 
.tscaashTu*. BEaBaaa. assama* 
croaaffliuatt. ^axi-bi*©^-*^ 
tauTae4>tt< tt> i *©^«t:>ca^snfc» 
lAtti^a^fcWTs. aEaaaaaa. 
Eamsfi^©x-^ taier « s&ttsm-r 2 a 

6a«r6x»t*r*t*c i?&±©aaaTa 
a-r*. BE-r *-7aa*a. *©-r*-^wia*« 
fflaa£ftsaaaa^£fitiE / >fc< £t> 1 *©aatf> 
» aaau *©-f*-^«a*t8unstittv»»aE* 
aa* «be0>& < 1 1> 1 *©aatr s«ar«. 
[0007] *£aa. attHBtaaaafcaToa 

[0 00 8] 

iaaa] bb*bbut, *»«©*aa*aTK« 

Wf*. SISTtt. Ba©ffittflS*.fctf9!aa©ft* 

a. BErtK£iMi«BBtt&ri/t>aRa0-ca&v> 
*»cjt'«T»«'r*cticj:-3Taa»catfc"b©*»* 
saoata^T. ajwsa&ttaaoaaT:**:: 

[0 0 0 9] -aStfHC. ZC\Zfr\7f;2nz,£mti£Ztl5 

aa. a#rt/tx©fMaa*aaart©aiE&*a* 

x-^sm^ic©*aiE*ffl^s:A'xicftwtaa-r-& 
cttcfco. /«±To«ts» (fip-saaasaa) * 
aa-rst&ic, «kD*i>ftffaa*?i«ic-r*. c© 
aw/txaaaaa. sa*©aaica«E©Axaa^ 

« rfi] (W6. r-^*^B*^tt*aiS*xT^*©*>, a 

i»ttaac»*ii*nTv>-5©*») t*r«aaa*« 

at"T4. tOBBflW, AX±©«BE*J:tf/*fc 

aa«*«afi«t , ©a BK:i6i*>r3 Taasnxv^ c t * 
ara, c©§m*©SB«-5-©a®sfi*^>tcwo 

. aa) aaa*n«ctaair». ©iaffl^A<, § 
a*©aBicipj*>-3TAx#Ba$ttTv>*©-rttfcv> 

C t SSt^f, Sff f ©aa©aaa (terminator) 

7icwo#A. /-?xfc*>**aaatf/x^©a*a** 
5/? (sara. 
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[ooio] comnVkMti»is&*m*&&m<D9it 
lt, t-9 • ;xx©j:5»a*^x*ai;Taflir 

tfoBB*? K7-£**>£W9B**M»«#tt, 
h (R/W*) B£fc33. 

*BB»*«**«*0«Bfc4*ftcfcHu tmuz 
Bti>A*ftMBMB4 (BoBBMBfl* 
n R/w*itftim^/xu-^*K!Mww 

[0 0 11] R/W*BH «SBBK.koT. 

X0£BE*§ (mastership) *fcJ4Br*« (ownership) £W 
T£P#) H Bl AX • TX^lcfcoTBBStt*. R 

/w*©#n att^x-^cfiio^isjss-r (IP** 

x-*#f§l vx*»cA5 OJ-F) <Di)K 
^jWBITX^&T* H ©*>*«T) • R/ 
W*ffi*|H »J-F • AX BWMtU 
h • AX • 1M d^H*. «lc»fr1"». * 1 "^x* 
jdVU-TX^Tto* R/W*ffl#tt=ttBfi*l 
(tristatecOtfc*. r*j £*»l;:£tJfl#H ffi© 

R/W*a*«««10, 1 2JCJ:oT=«fB<5:Sn* 

[0012] ^ctc0^b^«^-r*»aft*ji43ct 

tfBBIl }R#fle»BKBiEfc»M€:RW*BBft* 
Srr3fc0T&5o 4MJl®tt*TH AXO^Jgg&lCfc 
V^T, *fcttAX±0+Wj«JC*3^TAXH»afifW1" 

LBB*y h7-^*C©a©«-&K:BT**«* t * 
3, AX©B**fcli+BAl;:»»H* (static terrain 
ation)*«^fc«£. ft«®«*fcttB±©*W]WB4 
T£o **3§*yh7-?£, BWlceatB*? h 7-* 
K»«U&O«9BTJ:3fcffl0BA, iftglcfSUTS 

iE*»«ii*Ax©a»in , 6«»s(i«KciB«r*^t^ 

[0 0 13] JUfcWlcH -C^^TSSiSci:^^ 
tt, SftOAXffi»^fR]lCJ6i;T, SJSFlRjAXfcftttfc 

h0BAfc**>T*Bft«*lCBa*? h7-££ 

i*«T**. CO**ftW*tttt, AX©»jS«c*«* 
«*y h7-^©**^*-^S-frtltf«k^^T, > 

7tao«s*7 h7-^r»**ft»«»t*«'r« 
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B*0BBBBB®Bafttte£i;T. esistcigiE^ 

t*£T0<I (BAH 8fc*ffita) 
[0 0 1 4] *58W1 Bl-^SttBTfcJiifcJ; 
oTiO<i;<I(gn:^Tt?) e BiliT-^*i 
y^fA^/Tt. :©f-?ffliy^fMt BR1 0 

■ «*rr*. -a»fc. ssio^ctt;ss 

1 2\t&*mm\Bi®T$>z>o «*n i o 

Bl 2 0tr*1'ft*>** : E'J*^ (SRAM, DRAM, 
EEPROMJdf, EPROM*^ 7 7r>a«f 

MA*T, aflta*^ 7*ayHB, 

(as i o ^D^7vy;naa7u-f (p 

LA) , /\-F-7"f* • ny 7 ^> ^ft< tt>»»« 

HSx7T&ifr$na3lfTgB, BBaBfr*^ ?y 
^Mt^a-fey* (DSP) , 3>fcfiL-^, x-^ 
&ggK, **&3IgB (CPU) , *J:tf*BBB« 

[0 0 1 5] g® 1 0 tt»WAX»ffl[el» 1 4**U 
tfc l*<0»B*fctt3R*|6]AX 1 3^aUT, 

<5o rtBr-* -"AX**, »15ttB/b77 2 2*J: 
•tfB2HttBAy 7 7 2 4 **TS5R*|pJlsIBJC, ®K 

^ i4«ftMt«. ;t777 2 2, 2 4H w&^mzm 
ffe»tc^>ic^o§A^n> 5R*iRjBBt?iBfr* 

■(RfHJ*fi5R*lSja«) c Ay 77 2 2, 2 411 

U • 7K^:ttr-^ • 7n-fcy1f-C PU<D<fc 5&x 

x-^ • AX*2-3©A^IC»«L, -*<DAX*K* 

mvm* B»©Ax*»affltL, »«K>icai»i-* 

*TJcBT*WrW*B*^Bi: UTt> «fct>. 
[0016] BBBBtt. l o£l±<0HBB^ 

T-*mz%G2tiz>#ffctozi&m\s, «v^i x-^ 
i 7±©-7>r > ■ -f >t:-y>x^^{b$^^>o -tib 
fitts. <iy*z$. n^^>^ 

^- h7>y^^, P^>*;U- Y9>*JX9* 

anmukh9>vz9 (jfed , &mmm*m 

ftb?>i?Z9 (MOSFET) , A<r#-?*?, B 

i«M^fh#. *fctt*»cB*ffcBBBTOltJtt 
±A»6B«BB«^tf. 
5^7 [ 0 0 1 7 ] SB 1 4 rt<Dl2lB»a«l«, H 1 O-f *- 
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(ftWic. -f*-7jH**tt. t-*#SBi Olefin 
T*^RflC**10<DgSa«S8lw*t3. r-^tfSBl 

tt, Sfil OdVx'X • SHIJ/U 1 7 

Tt>©T&-&. t&En$?y£tt, h^Xx-h • Ay 
7734t, SMffiMNOR (XNOR) y-H30i:£ 

[0 0 1 8 ] SB 1 2 tt, Mtt/ttlMBR 1 6 . AX 
15, =«l/ty77 2 6, 2 8 *.*T«rt»JR#fll5* 
-*AX. t-^S2 0, XNORy-h3 2. EttSg 

*flra**u ^ne^Tti. ssi ort©*f£-rag 

Sffl^SHHT-SfcO-PSS. SBl 0teBl©SBl 2IC 

s&-f£t>©T**#. ssi 2«gu©*ig^{i-c«s 

ffll 0 t\t£<%UZ?im&t>3!>Z>ZtZi3i&LTt$< 
Ct«£Sr*-5. Sfil 2***'JSH 1 , S 

II 0S7-f^D^Dt'y1rtt5:i:t)T#5. S® 
1211 SBl 0£E*©'f*-:/;i'- Ov«y47£*fl, 
TUfc<Tt>«fc^ (EPS. XNOR 3 2*«fctf=#18A 

ATjSWLTfc.fcH) . 
[0 0 19] ttttttHttttOlMFe. tTFtCMlCBK 
SB^S. SBl 0*<AX • TX^TifcD. Sfil 2**A 
X 1 7±Tx-*£j££fr5XU-:7"Sfi'r<&*i:<5;£ 
T5. EK. SSI OteSfil 2lC#££tffc#©x- 

/Ul 7©-?X*-C<&£i:H-3rtaM&*££"U -75S 

si 2wns**«i«;ui 7±rtexi'-7 , -c<&£ 

©Ett&Ay 77 3 4£Si;T. •J-H/7'fh* (R 

SBl 2KBt>itrfc#©x-:S'£M£SA/r^SC:i: 
fc^-f. SSi OTteilgifccfctfot;:** 

A7J##HfiMNOR (XNOR) iC&gtettTl^© 

£*©»8*<Sfil 0Ktt&gT&lr>©-p. SB 10© 
tiamKttx-f-fe-^HC^n-S. -75- SMUMNOR 
(XNOR) y-h 3 2lC»ttSnT^SSfil 2©A 
7JlijB75i:t>0-e<&*©T. «■ 1 2rteK**y h7 
-^tt-f^-TMPiifc*. SB1 2*tAXl 7±©x- 
*£§{!*£©-?. SB1 2©&Jg£-f*-7*;H;:-r 
•5. C©J;ptC. SSI O^r-^SaHl (assert). 
Sfil 2ICj;r3TSm$ns«tplCx-^*A'Xl 7 IC 

gtatzt* x-^ • /uein^i 7ictt. c©n©*$ 
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e>ns©T, m^si*©^s^K±sn-5. 

[0 0 2 0) ±atnC3tB«0»S*BftUT'J-H 
• SB1 0llR/W*8S7^f 

4 T'lCtTKidT^CtCioT, SB1 2^©^- 
^©K*®0eiil«:M^V^C:tS:^r. £©«£» 

sb i o ©^ffiWNORy- h^nxtum^t h&m 

1T$>*©T. *ngfc©&Sg*y ^•7-^'S:-1•^-7 , 
JHCf*. -75. SSI 2©^(fiMNORy-h^©A 
/0 7jttSiaO^«fci;iT»2.©-p. Sfil 2©&ig*-y h 

eiil©75(6]*3i^fittl©}i5t»Cj£;i;T. SfilOifcfc 
ttSBl 2©^fn*^, »iMlC»i^pI«glCSnfe^ 
^■2/ h7-^€rWTSC:^lC^:0. AX • y-i>\ 7© 
J88R-rfcfc'&v'>* (sink) C£lr*T, fiiSttil««tt(t 

[0 0 2 D n amm&m n« z.taw&tt* &t%&tn 
zmmziz—ifrtL, /i*©sgffl£**3«ttH;:K 

ttSCiKJ^T, S!IE*0«*IC5R75lRieSI«©»«8 

*^^ttSBA*r-^*SmUT^^V^tC««l«S*-> 
h7-*£T-<-fc-7><!:U IP%^r-5Ct»C«to 

t. Q-hfe&z&mztmz. ax • ?-f >©**?£ 
eia-r^it-c**. d©*iss^it75^«. /u©»js 

»C*-5»ffl*y b7-^©*S^-J*n*»©«pjjST»fppI 

*sna«**»fi«*n*. Ax#±<ffine>n-o>fc 

<[BB l 4 l 6 t)«j^"I«glctt$<a-r, JStcB 

tic**. 

[ 0 0 2 2 ] m 2 tt, 0 1 Kgflaror-^fflSvXxA 
i:. 01©H1K1 4, 1 6*^L-fcfc©T*S. SB1 

0 OfiSBl OKSKKLTfcO. £fcSB2 0 0ttSB 

1 2lC«<rr£t>©T$>*. 0 2tC«*ffllE]K©t!>tt 

©tTS. HWSI/\'y77 1 1 0, 112, 2 10, 2 
12ttWfn. 01OEWb77 2 2, 2 4, 2 
6, 2 8IZlS(ECrS%©T»-5. =tt«A«;7 7 1 1 
0, 112, 2 10, 2 1 2(i. «Wf^R/W*(Ci 
•dT. -f ^—7';P/'x-f-l:-7*JHCStl, A'X17±© 

« ^-^©ffins^ifii^siifflTs. fisxsi liiiBi© 

S$t^l ltC^(H-r?>t)©T$.^. XNORy-Ml 
4, 2 1 4«. -€-n-?tl01©XNORy-h3 0, 3 
2lCg<a-f-5&©T-*-5. =tt!gA'->7 7 116. 2 1 
6(i**01©HWffiA'y77 3 4, 3 6 iCjKHTSfc 
©T-&£. 

[0 0 2 3] 02©0!ll 4, 1 6ISSI{e(LT^-5© 
T. 12 2 ©SB 1 0 0©@?§1 4l:-7t>TO*. WTIC 
ffSDlC&U-SCilC-f*. C©f»^(iSB2 0 04±T 
SiWr*©lCfcl^BIZS3i^T$.5^. 02 ti, 0B1 
5<7 h7>v7^10 2t/U#-7- h 



(6) 

9 

5>vX* 1 0 8t££tr;i£«\ SUT^S. 
y7^10 2H Vdd (S#5. 0#;H*ttT> K£ 

77, fc«£tfAffl£ (I/O) A777 

rct>»«sna^ :neui. a 2 

frtTCfc>ft») . h7>yX^l 0 8H 

ftasnfc'S-X****. *f 1 O4£[g«0&^l 
0 611 «OSl«T«K/tXl 7lC««/£S3n, £ 
2«Wh7>yX* 1 0 8®3l/**l:««Sntl> 
4. 

[0 0 2 4]{»UH *f 1 0 4, 1 0 611 
(OJSRBibTfccfc^. M©*«»»Ttt, *f 1 0 
4, 106H agy-K 3>x>lK PN^, 9 

>999. N^*>*;l" h7>yX^> P^*>*^ » 
• h7>yX^, J FET, • Yv>97*9 

ST, B : CMOSSR^S^OlElB^OTS^Tfect 
K *f 1 0 4, 1 0 611 r-^U17*li;t 

£1100 n±-3TS«*nr^«Kfic©*, ax 1 7 
KttLTftWicT*^ yic^n^o 104, 10 

6H h7>/X^ 1 0 2, 1 0 8fc«ttSftT^*-f 

»Stifc«aai»ft«^fc?^J->»«*tt(the¥eiiin- 
equivalentmethod) ^(O^ffifepJffiTft^CttC, SE 

catt^fT*57o »(*«v>©n msMrtznto so 

[0 0 2 5] t8»©ck3K. h7>vX^2 0 2, 2 0 
8££tfgS2 0 4, 2 0 6H SllOOIC^UTft 

R/W* -*7s9/7sV-7* 
0 0 

0 1 

1 o 

1 ' 1 

B5H HliH*©->X?A*Sr. 0 5Og^lC« 
(8ir*Bl©B*tt4T, |Bj-<2ft^£ttLT&5o 0 
liH5tOM0**a:«iljail B5(cl2f|jBBK5 
0 0, 5 0 ljrotjMlTti&C&T&S, ft 
«Btt5 0 0fl 4r>0ttWAX»»|sI»l 4, 5 0, 
5 2, 5 4^. K4IBB5 0 0ICI1 /XXlMlBB 



1 8 2 0 7 8 
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[0 0 2 6] H 3 11 ftMBB£tttt£«ltt&K»**fc 
Tsirv-tZ 0 0108IlO©ct^^, A' 

7fy^3 0 4Sffl^T, 0 l£«fctfB2£>*|SgD 

0 8£iIUT0 3<D;fr&£?Stf^fTTS. Xfy^3 0 

[0 0 2 7]|^4H »M»ffl£fTP»J<0;frfc£*t\, 
B4ttB3&H£T&*. Xf^4 0 0 

y^4 0 2*«^t, BW7X>MT*4* (IP 

jW **JST*. Xf^4 0 4, 4 0 6*ffl^T, U 

Xf7^4 o 2tc^tt^>vx^/xu-y 

*OttJ8*5irXXT-yy4 0 4, 4 0 6lC*5*t£R/W 
*a#JCS^T, Xfy^4 0 8*fctt4 1 0tC*5^ 

r^4 i it, /«±©«*sit***ufc*Br7 s 
-*£e&u Xf^y4 1 2i:^n^c, 040? 
n-txiHOiir. Xfy^4 1 3lcfcl*T, #BTfe 

ifc*Km>Stt*^X*/XU-:/**«ktfR/W*0) 

yes 
no 
no 
yes 

Ntt-KnJ:0**tt*IR©8*"C?»* 1,2, 
3, 4, 5, 6, "-flonn/^KMBB«ffllf^^& 
tfiTt*) . 0B5 0 0^0/U^lUB^^Il A 

T\ ioH±©^*-:7;Mi*t€:7*x>r 
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8BTtrcs>, ski o<Dftm*$&imoTt> mt>. 

ffl*J:tfnfflOffl#c!)ffl*^t>^Tfe«kt>. BB5 0 1 
I2BB5 0 0 tWCSSOT, BLOiBEfc^Ci 

[0 0 2 8 ] »tt«»*T, *fctt»&*SKa*IC» 
LT. &&s»sg@B*#gfc«^ ^(«I10^ 

tt£BBl 4 *-f U -**I10#5 0M 

HzT»frr*w»cBB5 o^-r*-^;i/(t-r^i?it> 

^ck^^^tfeT^*. BB5 2KL SB*tta®SR 

B5 4te* KiiDRAMX^tXfflLT^^WtC^*- 
7)Vt2tl%o momSTitt, 2^«±®BBl4 f 5 

o, 5 2, 5 4*fl«M;:'f*-:/;H:U 8S<0»ffljft 

T*fcttHB*» *«*fcttitt«fc» $,wzftmtm\ 

tO«**t)#-C, SCtfcTS*. AX 13, 

y M;ittLTBB5 0 0*ffi8c<Bffl^£>ftS. 
[0 0 2 9]«AH H6lt 4:?0»»BB14, 5 
0, 5 2, 5 4£<&tt@»5 0-0*ST. 
3, x~*A'Xfc<fctf 4#(D<*-;/;i' - 5-f>*B^ 

$nTi/>£„ 4*o-r^-y;i/ • ^-r bbsoo 

MOSh7>v7^, JFET, SCR, Yv<i7 
y^MtriacK U t* AXtfK >tr-^>X£ 

[0 0 3 0] »»14H ;R*fl/**£Vddfc0 
WfcBSSnfcfcBBB/Jlfffc. ^fl/Uigit 

©BfcBSSftfcttBBB/a^s 1 o£**rr*. ** 

d8@B5 0te, 5R*|PlAXtVddtOM(ce^Sn& 
»«HB/*^5 0 4i:, SDSr»/tXt*«t©IBlCtt 
SSftfc»SBBB/**5 I4i£*rr*. *«SB5 
4tt, 3K*fi|AXiVddt<OMlce^Stlfc»«ElB 

»«@B/* ; F5 1 6 £**rT*. 
[0 0 3 1 ] ^^-^>1^7^T^Ti04W 
*-7)l,iM >7 BB/**5 0 2. 
5 1 0<Dfri>mi5fort7s\Z&&t<tl2>. <1*-7)ll, 
2*7£x^7T<fi<B£T0M' )ViM >7 9 t 4 
7<D%£* 5 0 2*BB£^5 0 4t»Ji* 

tK BB/3TF5 1 0^BB*-f 5 1 2£ft?Ui:fco 



(7) W7 - 1 8 2 0 7 8 
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[0 0 3 2] flAtf, -flltLT* BB/*^ 5 0 2* 

i o o^-A<ostaS43<fcr;x-r 7^t*o, bb/s 

^5 0 4^5 O:t-A0fita&fccfctf;^y^T&O, 
BB/^ 5 0 6*1 0*-AOD«tt»*,fctf;W 
T&9> BB/*^ 5 0 8*3*-AOfilftg*5±i;x 

^k:ts* s nx^ntf, 4 OAK 1 6 (2 

4) ftdfctf-r**. :n^i6 

/0 aOORft*tt»«C45ViT, 100. 50. 1 0, 3, 
33. 3 3, 8. 33, 2. 91, 7. 69, 2. 7 
5, 2. 16, 9. 09, 2. 3 0, 2. 83, 2. 2 
0, 2. 2 6*-A*fctt*R*S, -H6<0BB£*5tt 
<5> 3R3ErlRj;^*6Vddtt*TOAX©^>fc!-^> 

8^o>-f*-y^«^*B6k:«^*ct*-e*. 
l^©-f*-ym*» 0 6 O&J&SgBB/ST £l£ 

» [0 0 3 3) i7H BB/*^ 520, 522, 52 
4, 5 2 6 0«0ffi5»tt*iK-r. CCTfc, B7 0B 

B/s^rau b6obb/*^£|bi«tso; 

Z$Z?T?Z. B7tt. BB5 0 OOfflSffi^lCioT, 

a5ysB*±«*jiBB*»j5R^«T»*c:tt*rt) 

5 2 0*5*- A0)fitftBtiaW^!y?T*0, BB 
/3S^5 2 2*1 O^-AOfijRBtitMX^yfTft 
0, BB/*^P5 2 4*2 0*-A©fitt;»tiEWX-f 
BB/^5 2 6*5 0*-A©»tt»t 
ilJJ^yf TfcStfiHTr*. 6 0, 5 5, 

20, 30. 2 5, 5 3. 333, 23. 333, 2 
4. 2 8 6, 1 9. 2 8 6 *-A*J:tfBB*0»*B-f 
>K-^>^t»«Jlt*T**. B7tt, Bl 

-B 7 tc^tf -6»*BBtt#lc»«i: V d d t<DW5\Z 

Z> 9 ttt)0l:, «IBB/**tt* Vdd*fctt»*© 

[0 0 3 4] B 8 tt. BMT*attM»»*MX 1 3 t 

a?uica«tticjB^i-*0»c^^sct*T#*, bb 

5 0 0«St. B8I2. 4t?0ttMBB/* J F6OO. 

6 0 1, 6 0 2, 6 0 3&*LT*59, cnStt-ttH? 
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<. 08©4o©&®@g&/*7K»LTl 6SS0S 

[0 0 3 5] &.±.m&ft}tz%mM£&mi,tttfe>*%W 

^<t*55. «Atf. AXlC8g8;*ft*:2 0£U:©8 

£, 01~0 2©AXlCilS£LT ! fe.i:lr>. 7KUX-A 
X. t-^-ax. Status. SfcttflUfflKi^t©^ 

tUTWET**. MIC, T-^*<*l»tcAX±4gH!i 

-fcfcWfiJTife*. SEtcSfc. x-* • AX©£ v hgtt 
3 2fcfy SttTfcJ:<. ZO^mcfi^mz^X 
rt*0)mmt>t) (01Atf 1 6iHI©FFFFFFFF 
ifi<a 1 6JlffiCDFFFFFFF 7 \Z) . 3 2 M y hffi© 
F«glO©fy h©**5je*©*-5^{b€rfT'5. £©« 

^. 32 ®©iK^isjK©rt i ^(KmKm&v)*-** *- 

Zt&m (in-line with) Snscfcfcjgsrra) 
a3ST2>©feaSTfe-5. 0 5©@B©fl}|5fcl;t. 'J-fev 

CT®jS2n*:#|jg*3J: ^(S]A7.*rc«* 
-^iajA*X<OR*lCffl^ -SCt tfT-t Lfe*^T. 



(8) 4$l§¥7 - 1 8 2 0 7 8 
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££tr;:<h£;g0T3c:ittg&;* 
[01] ^WciSx-^fflS^XxAWS^Ta-;/ 

*0. 

[0 2] *3g^C«kSSil©x-*fflg->XxA£^T7 

[0 3] ^Wci*. »«BK©it»«S(5lK*i!iWIC'f 

[04] *»^»c«k2., m«IUK©»JS|5i88*l()MlC'f 

[0 5] ^BEIC**, f-J-ffll'/XfAOMiA 

$n-5A'X»^lHlK*W-r-5x-^fflSvX7 L AS:*T 
•^D-y^0. 

[06] *%91l;:,fc5, 0 5©$|Sc©SlfiLTM*-7 
»i AXtSS§[H]&©fflS&gS£*? 7d v >? 0. 

[07] *^tc«ts. 0 5©iggc©$&abT-r*-7 
0. 

itf [0 8] *%mz&%. 0 5©&&©S£3iLT1'*-:/ 
^tSnSA'X^lHlKWSlCS'JOffi5«S8!$^-r7P 
y£0. 

[^©KM] 

lo, 12 mm. 

1 3 JK^fiAT. 

14,16 1SWAX&J8EI8 

1 5 , 1 7 A'X 
18.20 x-^S 

2 2, 2 4, 2 6, 2 8. 34, 3 6 h^-fXx-h 
.ft? -Ay 7 7 

3 0, 3 2 SNfiMNOR (XNOR) y- h 




(9) 



7-182078 



[a 2] 




vbo 

S-BI 




[03] 




•300 



YES 





NO 












304 



2l. 



I NO 
„ t s-309 

( > t) 



(10) 



t$Bi¥7 - 1 8 2 0 7 8 



[04] 



YES 



YES 




[08] 





as 


i 

1 








1MB SB/ 










** 


h 






























1 23 
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mnwm/ 























(11) 



8SS¥7- 1 8 2 0 7 8 



CH5] 




[H6j 




[07] 



* 509 



-X- 



IL 



mmsm/ 
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